Effect of lipid matrix and size of solid lipid nanoparticles (SLN) on the viability and cytokine production of macrophages.
Solid lipid nanoparticles (SLN) interact with mononuclear cells following intravenous injection. Little is known about the interaction of SLN with these cells, including cytotoxic effects and a possible up-regulation of pro-inflammatory cytokines. Therefore, we investigated the influence of lipid matrix, concentration, and size of SLN on murine peritoneal macrophages (mphi). mphi were incubated with SLN consisting of different lipid matrices and coated with the same surfactant. Cytotoxicity as assessed by MTT test was found to be concentration-dependent and was dramatically influenced by the lipid matrix. Marked cytotoxic effects were observed when cells were incubated with SLN consisting of stearic acid (STE) or dimethyl-dioctadecylammonium bromide (DDA) at concentrations of 0.01%, whereas SLN consisting of triglycerides, cetylpalmitate or paraffin did not exert major cytotoxic effects at the same concentrations. Cytotoxic effects were most likely caused by products of enzymatic degradation including free stearic acid. Analysis of cytokine production by mphi following incubation with SLN revealed concentration-dependent decreases in IL-6 production. These decreases seemed to be associated with cytotoxic effects. IL-12 and TNF-alpha production was neither detected in supernatants of mphi treated with SLN at any concentration nor in those of untreated cells. The size of SLN did neither affect cytotoxicity of SLN nor resulted in induction or digression of cytokine production by mphi. In conclusion, results of the present study revealed that the nature of the lipid matrix and the concentration of SLN dramatically impact cytotoxicity of SLN on mononuclear cells. Lipid matrices of SLN should therefore be carefully chosen and tested for later intravenous use.